Electrically evoked release of glutamate in rat hippocampal slices: effects of various drugs and fimbria-fornix lesions.
A model of electrically evoked release of glutamate from rat hippocampus was developed and used to detect possible changes induced by lesions of hippocampal afferences. Neuronal glutamate in hippocampal slices was labelled by preincubation with [3H]glutamine. The slices were then superfused with physiological medium in the presence of the glutamate uptake inhibitor L-transpyrrolidine-2,4-dicarboxylic acid (100 microM or 3 microM) and stimulated twice electrically (S1, S2: 240 pulses, 3 Hz, 2 ms, 26-30 mA); various drugs were added before S2. In order to determine the basal and evoked outflow of [3H]glutamate only, the mixture of 3H-labelled compounds (glutamine, glutamate and GABA) was separated by ion exchange chromatography in superfusate fractions and slices. The electrically evoked overflow of [3H]glutamate was largely Ca2+-dependent and tetrodotoxin-sensitive and hence represented action potential-induced exocytotic release of [3H]glutamate. Evoked [3H]glutamate release was significantly increased by the adenosine A1 receptor antagonist 8-cyclopentyl-1,3-dipropylxanthine (DPCPX, 0.1 microM), suggesting the presence of endogenous inhibitory adenosine, and reduced by the A1 receptor agonist N6-cyclopentyladenosine (1 microM, antagonized by DPCPX, 0.1 microM). There was no evidence for a cholinergic, serotonergic, or adrenergic modulation of the evoked release of [3H]glutamate: the corresponding selective agonists (or antagonists) were ineffective. After aspirative lesions of the septohippocampal pathways the hippocampal noradrenaline content was markedly increased, whereas cholinergic and serotonergic markers were reduced. The evoked release of [3H]glutamate in hippocampal slices of lesioned rats was significantly increased by a mechanism which still has to be determined, but which is not related to alterations in A1 receptor function. It is concluded that the present model was able to detect lesion-induced differences in electrically evoked release of [3H]glutamate, but the relationship of these differences to changes of noradrenergic, cholinergic or serotonergic hippocampal innervations remains to be established.